Proton radiation damage is an important failure mechanism for electronic devices in near-Earth orbits, deep space and high energy physics facilities [1] [2] [3] [4] . Protons can cause ionizing damage and atomic displacements, resulting in device degradation and malfunction [5][6][7][8][9][10] 
extremely fast-up to terahertz frequencies 18 .
Metals are inherently more radiation tolerant than semiconductors owing to much higher carrier densities, i.e. ne ≥ 10 20 cm -3 in metals vs. 10 10 cm -3 -10 19 cm -3 in semiconductors.
One can also expect that the quasi-2D geometry of the channels and two-terminal structure of CDW devices will make them less susceptible to radiation. There is a possibility that protons will pass through the thin-film channel without inflicting significant damage. Thus, the most important test for the radiation hardness of quasi-2D
CDW devices is investigation of their susceptibility to proton irradiation. In this study, we show that CDW devices with quasi-2D 1T-TaS2 channels, operating at RT, reveal high immunity to 1.8 MeV proton radiation of up to a fluence of at least 10 14 P + /cm 2 .
This discovery demonstrates the promise of CDW devices for use in critical electronic systems for space exploration and other radiation environments.
For this study, high-quality 1T-TaS2 crystals were prepared by the chemical vapor transport method (see Supplemental Materials). To avoid air oxidation and chemical contamination, devices with 1T-TaS2 channels and Ti/Au contacts were fabricated using the shadow mask method (see Methods). To investigate the intrinsic radiation hardness, we intentionally did not use a hexagonal boron nitride channel capping, a typical design approach for quasi-2D devices. The schematic, layered structure, typical I-V characterization with load resistance, and oscillations resulting from a properly biased 1T-TaS2 device are shown in Figure 1a . An optical microscopy image of an array of 1T-TaS2 devices with different CDW channel lengths is presented in Figure 1b .
RT proton irradiation was performed under vacuum conditions using the Vanderbilt were measured. Raman spectroscopy and transmission electron microscopy were used to assess possible damage to 1T-TaS2 channels. Figure 1c shows Raman spectra of 1T-TaS2 before and after proton irradiation to a total fluence of 10 14 cm -2 . The spectra did not show any signs of the crystal lattice damage. In Figure 1d , we present I-V characteristics of the representative quasi-2D 1T-TaS2 CDW device before irradiation and after different proton radiation doses.
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The measured I-V characteristics clearly show the linear low-field region followed by the hysteresis due to the NC-CDW to IC-CDW transition, consistent with all prior reports on such devices [18] [19] [20] [21] [22] [23] . The hysteresis region is the functional part of I-V curves, essential for operation of the CDW VCOs and logic gates 18,22,23 (see Figure 1a ). Considering the data in Table I and the 
